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December 28, 2001 

Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Contemporaneously with the filing of the above-captioned PCT designated office 
patent application and prior to examination on the merits thereof, please amend the 
application as follows: 

IN THE SPECIFICATION: 

Page 1, before the title, insert the following heading: 
- - TITLE OF THE INVENTION - -. 



Page 1 before pargraph 0001, insert the following heading: 
- - BACKGROUND OF THE INVENTION - - . 

Page 1, paragraph [0001], rewrite as follows: 

[OOOl] The invention relates to a method of manufacturing friction linings. 



Page 1, paragaph [0005], cancel in its entirety. 

Page 1, between paragraphs [0005] and [0006] insert the following heading: 
- - SUMMARY OF THE INVENTION - -. 

Page 5, between paragraphs [0026] and [0027], insert the following heading: 
- - BRIEF DESCRIPTION OF THE DRAWINGS - -. 

Page 5, between paragraphs [0031] and [0032], insert the following heading: 
- - DESCRIPTION OF THE PREFERRED EMBODIMENTS - -. 

Page 10, after the last paragraph ([0052]), please insert the following new 
paragraph: 

[0053] Although a preferred embodiment of the invention has been 
specifically illustrated and described herein, it is to be understood that 
minor variations may be made in the apparatus without departing from 
the spirit and scope of the invention, as defined the appended claims. 

IN THE CLAIMS 

Please amend the claims as follows: 

3. (Amended) Method according to claim 1, characterized in that the 
composition of the friction material mixture, in particular the resin content 
of the friction material mixture, and/or the quantity of the friction 
material mixture and/or the quantity of a friction material mixture 
forming the intermediate layer are used as additional manipulated 
variables. 



(Amended) Method according to claim 1, characterized in that the 
characteristic value representative of the friction property of the friction 
linings is obtained from a hysteresis curve of one or a plurality of pressing 
cycles supplied by measurement of the stamping pressure in dependence 
on the path travelled by the pressing stamp. 

(Amended) Method according to claim 1, characterized in that the 
characteristic value representative of the lining property of the friction 
linings is obtained from a hysteresis curve of one or a plurality of pressing 
cycles supplied by measurement of the stamping pressure in dependence 
on the radial pressure acting upon the tool inner wall of the pressing 
form. 

(Amended) Method according to claim 4, characterized in that the 
characteristic value is the ascending slope of a predetermined curve 
section of the hysteresis loop. 

(Amended) Method according to claim 9, characterized in that a prede- 
termined pressure buildup and pressure reduction are controlled in terms 
of time by means of measurement of the actual pressing time, and 
measurement of the radial pressure acting upon the tool inner wall during 
the first pressing cycle or in each pressing cycle. 



15. (Amended) Method according to claim 4, characterized in that the 
pressure buildup and the pressure relief of the hysteresis curve are 
controlled by time control of the stamp pressure such that the ascending 
slopes of the pressure-buildup curve and the pressure relief curve are 
almost identical. 

16. (Amended) Method according to claim 1, characterized in that the 
energy consumption of the friction material mixture is measured by 
temperature measurement in the press mold, and the temperature 
measuring signal controls the press temperature as a manipulated 
variable. 

17. (Amended) Method according to claim 1, characterized in that the 
radiation heat of the friction lining ejected after the pressing process is 
measured, and the temperature measuring signal controls the press 
temperature as a manipulated variable. 

18. (Amended) Method according to claim 1, characterized in that the 
electrical heating capacity of the press is measured, and the measuring 
signal controls the press temperature as a manipulated variable. 

19. (Amended) Method according to claim 1, characterized in that the 
compressibility, the density, the moduli of elasticity in the three space 
coordinates, the dimensions of the friction lining or a combination of the 
aforementioned (lining properties) are used as controlled variable. 

Please cancel claim 20 in its entirety. 
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Please add the following newly drafted claims: 



In 

ft) 



21. (New) Method according to claim 9, characterized in that the 
characteristic value is the ascending slope of a predetermined curve 
section of the hysteresis loop. 

22. (New) Method according to claim 9, characterized in that the 
pressure buildup and the pressure relief of the hysteresis curve are 
controlled by time control of the stamp pressure such that the ascending 
slopes of the pressure-buildup curve and the pressure relief curve are 
almost identical. 



IN THE ABSTRACT: 

Line 2, the title, delete in its entirety. 
Last line, delete in its entirety ("(Fig. 1)"). 

REMARKS 

Commensurate with the filing of this application, the Examiner is respectfully 
requested to introduce this amendment in order that the proper headings are inserted, 
all multiple dependent claims cancelled and both the government filing fee and 
examination are based upon the claims of record after the introduction of the present 
amendment. 

The claims now of record for prosecution of the United States national phase are 
claims 1 through 19 and 21 through 22. The present amendment herewith amends 
the multiple dependent claims and adds new claims 21 and 22 to cover the cancelled 
subject matter by way of the dependency thereof from claims 13 and 15. 
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Upon entry of this amendment, favorable consideration on the merits of the 
claims is respectfully solicited. 



Merrion Square Suite 101 
7345 McWhorter Place 
Annandale, Virginia 22003 

(703) 642-5705 - phone 
(703) 642-2117 - fax 

Attachment: Marked-up Specification and Claims 




Vincent L. Ramik, Attorney 
Registration No. 20,663 
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10/019187 

WIFteC'dPCrAr 28DEC2D01 

New Application - HogenKamp et al. 

Filed National Phase: December 28, 2001 
PCT/EP00/05217 of 6/29/1999 

MARKED-UP SPECIFICATION 

Page 1, line 0001, rewrite as follows: 

[OOOl] The invention relates to a method of manufacturing friction linings 
[according to the precharaterizing part of claim 1]. 



to 



MARKED-UP CLAIMS 

3. (Amended) Method according to claim 1 [or 2], characterized in that the 
composition of the friction material mixture, in particular the resin content 
of the friction material mixture, and/or the quantity of the friction 
Jj material mixture and/or the quantity of a friction material mixture 

* m forming the intermediate layer are used as additional manipulated 

W variables. 

O 

J 4. (Amended) Method according to [one of claims 1 to 3] claim 1 , charac- 

terized in that the characteristic value representative of the friction 
property of the friction linings is obtained from a hysteresis curve of one 
or a plurality of pressing cycles supplied by measurement of the stamping 
pressure in dependence on the path travelled by the pressing stamp. 



-i- 



(Amended) Method according to [one of claims 1 to 3] claim 1 . charac- 
terized in that the characteristic value representative of the lining 
property of the friction linings is obtained from a hysteresis curve of one 
or a plurality of pressing cycles supplied by measurement of the stamping 
pressure in dependence on the radial pressure acting upon the tool inner 
wall of the pressing form. 

(Amended) Method according to claim 4 [or 9], characterized in that the 
characteristic value is the ascending slope of a predetermined curve 
section of the hysteresis loop. 

(Amended) Method according to [one of claims 9 to 13] claim 9 , 
characterized in that a predetermined pressure buildup and pressure 
reduction are controlled in terms of time by means of measurement of 
the actual pressing time, and measurement of the radial pressure acting 
upon the tool inner wall during the first pressing cycle or in each pressing 
cycle. 

(Amended) Method according to claim 4 [or 9], characterized in that the 
pressure buildup and the pressure relief of the hysteresis curve are 
controlled by time control of the stamp pressure such that the ascending 
slopes of the pressure-buildup curve and the pressure relief curve are 
almost identical. 



(Amended) Method according to [one of claims 1 to 15] claim 1 . 
characterized in that the energy consumption of the friction material 
mixture is measured by temperature measurement in the press mold, 
and the temperature measuring signal controls the press temperature as 
a manipulated variable. 

(Amended) Method according to [one of claims 1 to 15] claim 1 . 
characterized in that the radiation heat of the friction lining ejected after 
the pressing process is measured, and the temperature measuring signal 
controls the press temperature as a manipulated variable. 

(Amended) Method according to [one of claims 1 to 15] claim 1. 
characterized in that the electrical heating capacity of the press is 
measured, and the measuring signal controls the press temperature as 
a manipulated variable. 

(Amended) Method according to [one of claims 1 to 18] claim 1 . 
characterized in that the compressibility, the density, the moduli of 
elasticity in the three space coordinates, the dimensions of the friction 
lining or a combination of the aforementioned (lining properties) are used 
as controlled variable. 
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10/019187. 
531 Rec'dFCi; 28 DEC 2001 

Method for manufacturing friction linings 



[OOOl] The invention relates to a method for manufacturing friction linings 
according to the precharacterizing part of claim 1. 

[0002] Compression of the friction linings from a friction material mixture is 
effected by means of a pressing process comprising at least one pressing cycle 
performed in a press, wherein a press control unit controls, individually or in 
combination with each other, a plurality of process parameters as manipulated 
variables to attain a given lining property of the friction linings. This lining property 
may e. g. be the compressibility of the friction lining, the density, the moduli of 
elasticity in the three space coordinates or the dimensions of the friction lining. 

[0003] Quality deviations of the friction material mixture, wear of tools, 
temperature changes in the pressing tool as well as tolerances of the press control unit 
are disturbance variables which may considerably affect the lining property of the 
friction linings even if all other process parameters remain constant. 

[0004] It is therefore an object of the invention to provide a method for 
manufacturing friction linings where malproduction is reduced and the reproducibility of 
the friction lining properties is increased. 

[0005] This object is solved with the features of claim 1. 

[0006] The invention advantageously provides that at least one characteristic 
value representative for the lining property of the friction linings is measured in a single 
pressing cycle or in a plurality of pressing cycles and that the process parameters as 
manipulated variables are controlled in dependence on at least one representative 
measured characteristic value for the current pressing cycle, for the subsequent 
pressing cycles and/or subsequent pressing processes. The invention thus aims at 
measuring the characteristic values during the pressing process and use the thus 
obtained data for directly controlling the press. Quality deviations of the mixture, wear 
of tools, temperature change in the pressing tool as well as tolerances of the press 
control unit can thus be compensated for to a large degree whereby the lining property 
as a controlled variable can be kept constant. In this manner production variations with 
regard to the lining properties are minimized and a high reproducibility of the lining 
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quality is attained. The process according to the invention allows improvement of the 
automation of the production process, in particular in connection with a process control 
station for a plurality of presses. 

[0007] As manipulated variables the path travelled by the pressing stamp, the 
stamping pressure, the pressing and venting times and the pressing temperature can 
be used individually or in combination with each other. These process parameters can 
be separately measured on the press and controlled by the press control unit. For 
example, the stamping pressure, the pressing and venting times and the press 
temperature can be combinedly readjusted within given limits. 

H [0008] Further, the composition of the friction material mixture, in particular the 
£ resin content of the friction material mixture, and/or the quantity of friction material 
P mixture and/or the quantity of a friction material mixture forming the intermediate 
S layer can be used as manipulated variables. In this manner quality deviations of the 
friction material mixture and/or the weight-in quantity of the friction material mixture 

jjj can be optimized. 

nl 

o 

D [0009] The characteristic value representative of the lining property of the friction 
ry linings can, according to a first embodiment of the invention, be obtained from a 
hysteresis loop of one or a plurality of pressing cycles, said hysteresis loop being 
supplied by measurement of the stamping pressure in dependence on the path 
travelled by the pressing stamp. 

[0010] The measurement of the stamping pressure during opening and closing of 
the pressing tool in dependence on the path travelled by the pressing stamp results in 
a hysteresis loop whose characteristic values are directly correlated to the compressed 
friction lining, in particular to the compressibility of the friction lining. For example, the 
measured value of the area of the hysteresis loop can be directly used as 
representative characteristic value for press control purposes. 

[0011] Alternatively, the representative characteristic value can be obtained from 
the flow path of the pressing stamp after a given maximum stamping pressure has 
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been reached. When this given stamping pressure has been reached, the further path 
travelled by the stamp as from this time up to stillstand of the pressing stamp is 
measured. 

[0012] According to a further alternative the maximum value of the path travelled 
by the stamp can be used as representative characteristic value of the lining property 
of the friction linings. 

[0013] The representative characteristic value can also be obtained from the 
ascending slope of the relief curve section of the hysteresis loop supplied by 

* n measurement of the stamping pressure in dependence on the path travelled by the 

O pressing stamp. 

jf [0014] According to a second embodiment the characteristic value representative 
SJ of the lining property of the friction lining can be obtained from a hysteresis curve 
q supplied by measurement of the stamping pressure in dependence on the radial 
j£j pressure acting upon the tool inner wall of the mold. 

Jj* [0015] The characteristic value can e. g. be the area of this hysteresis curve or 
the maximum value of the radial pressure acting upon the tool inner wall of the mold. 

[0016] Further, the representative characteristic value can be the pressure 
difference of the radial pressure acting upon the tool inner wall of the mold when a 
given maximum stamping pressure has been reached. This pressure difference 
correlates well with the compressibility of the friction linings. 

[0017] Generally, the characteristic value can be the ascending slope value of a 
predetermined curve section of the hysteresis loop supplied by measurement of the 
stamping pressure in dependence on the path travelled by the pressing stamp or 
measurement of the stamping pressure in dependence on the radial pressure acting 
upon the tool inner wall. 
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[0018] It is possible to control, in terms of time, a predetermined pressure 
buildup during each pressing cycle by means of measurement of the actual pressing 
time and measurement of the radial pressure acting upon the tool inner wall. 

[0019] By measurement of the actual pressing times the aimed pressing times 
can be exactly adhered to. Form-to-form deviations or press-to-press deviations can be 
individually compensated for, the same applies to deviations of the pressure buildup 
and the operating temperature of the press. 

s ^ [0020] The pressure buildup and the pressure relief of the hysteresis curve 

O according to the first and second embodiments can be controlled by time control of the 

jjl stamping pressure such that the ascending slopes of the pressure buildup curve and 

fj the pressure relief curve are almost identical. 

CO 

* [0021] By means of temperature measurement the energy consumption of the 

O friction material mixture can be measured, and the temperature measuring signal for 

Ui 

m controlling the press temperature can be used as manipulated variable. 

rU [0022] Alternatively, the radiation heat of the friction lining ejected after the 
pressing process can be measured, and this temperature measuring signal for 
controlling the press temperature can be used as manipulated variable. 

[0023] According to a further alternative, the electrical heating capacity of the 
press can be measured, wherein this measuring signal controls the press temperature 
as a manipulated variable. 

[0024] With regard to the lining properties the compressibility, the density, the 
moduli of elasticity in the three space coordinates or the dimensions of the friction 
lining or a combination of the aforementioned friction properties can be used as 
controlled variable. 

[0025] The aforementioned method is suited as a method for testing friction lining 
mixtures. In this manner the reproducibility of the friction material quality can be 
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checked prior to compression, and the friction material mixture can be corrected, if 
necessary. 

[0026] Hereunder embodiments of the invention are described in detail with 
reference to the drawings in which: 

Fig. 1 shows a schematic representation of the mold in a press, 

Fig. 2 shows a pressing cycle according to a first embodiment, wherein the 
stamping pressure is plotted in dependence on the path travelled by the 
stamp, 

Fig. 3 shows the correlation between the compressibility of the friction 
lining and the area of the stamping pressure curve according to Fig. 2, 

Fig. 4 shows a pressing cycle according to a second embodiment where 
the stamping pressure is plotted in dependence on the radial pressure, 
and 

Fig. 5 shows the correlation between the compressibility of the friction 
lining in dependence on its flow behaviour as shown in Fig. 4. 

Fig. 1 shows a schematic representation of the pressing mold of a press 
comprising a heating plate 2, a mold or tool 4 and a pressing stamp 8 movable in the 
tool. The friction material mixture 6 in the pressing mold surrounded by the tool 4 is 
compressed by the pressing stamp 8 advanced at a predetermined stamping force F ST/ 
wherein the heating plate 2 and the mold 4 are pressed against each other at a closing 
force F H and a holding-down force F N , respectively. On the tool 4 can e. g. be measured 
the radial pressure exerted by the friction material mixture 6 as the normal force acting 
upon the tool inner wall, and the temperature of the friction material mixture. 



[0027] 
[0028] 



Jo [0029] 

00 



[0030] 



[0031] 



[0032] 
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[0033] The press control unit can control at least the following process 
parameters as manipulated variables: path travelled by the stamp S ST , stamping 
pressure (stamping force F ST ), pressing and venting times and press temperature. 

[0034] Further, these manipulated variables are measured for the purpose of 
adhering to the aimed values. Moreover, the radial pressure prevailing in the pressing 
mold is detected during the pressing process. 

[0035] Further, inter alia, the resin content of the friction material mixture 6 
and/or the weight-in quantity of the friction material mixture 6 as the manipulated 
variables can be changed. 

[0036] During the pressing process important process parameters are detected, 
and the radial pressure occurring in the pressing mold is additionally measured. 

[0037] The process control is to be effected with a characteristic value 
representative of the lining property of the friction linings, the characteristic value 
being measured during a first pressing cycle or in a plurality of pressing cycles of a 
pressing process. Pressing process means compression of the friction material mixture 
to form a friction lining, wherein this pressing process may comprise one or a plurality 
of pressing cycles separated from each other by a venting time. Each pressing cycle 
comprises a pressure-buildup phase, a holding phase in which a certain stamping 
pressure is maintained, and a pressure relief phase. 

[0038] The measured values of the process parameters and the radial pressure 
determined during a pressing cycle are supplied to the press control unit which can 
directly change the process parameters used as manipulated variables for the next 
pressing cycle. 

[0039] Alternatively, the measured data of a predetermined number of pressing 
cycles or pressing processes are collected and jointly used, e. g. by averaging, for 
press controlling purposes. All measured data can further be stored for producing 
characteristic diagrams related to the characteristic value in order to detect the 



influence of various manipulated variables on a characteristic value. These 
characteristic diagrams can then be used to e. g. simultaneously change a plurality of 
manipulated variables and optimize the press control. 

[0040] In the first embodiment it is provided that the characteristic value 
representative of the lining property of the friction linings is obtained from a hysteresis 
curve of one or a plurality of pressing cycles supplied by measurement of the stamping 
pressure in dependence on the path travelled by the pressing stamp. 

[0041] Fig. 2 shows how the stamping pressure depends on the stamping path 
S ST . The stamping pressure is calculated from the stamping force F ST and the stamping 
area. The measured values of stamping pressure and stamping path during opening 
and closing of the pressing tool result in a hysteresis curve. The area SA1 of the 
hysteresis curve, the flow path SF1, the ascending slope of the relief curve ST1 and the 
maximum value of the stamping path SW1 can be directly used as characteristic values 
for press controlling purposes, all the more so since all measured values are available 
immediately after a pressing process and display a close correlation to the lining 
properties which are to be kept constant. 

[0042] Fig. 3 shows e. g. the correlation between the compressibility as a lining 
property of the friction lining and the area SA1 of the stamping pressure curve shown 
in Fig. 2. The correlation coefficient amounts to 0.7 such that the area SA1 is a suitable 
representative characteristic value for controlling the compressibility. In this manner 
the press can be controlled in terms of pressure buildup and pressure relief, pressing 
and venting times and press temperature such that a high reproducibility of the lining 
properties is attained. 

[0043] According to a second embodiment it is provided that the characteristic 
value representative of the lining property of the friction linings is obtained from a 
hysteresis curve of one or a plurality of pressing cycles supplied by measurement of the 
stamping pressure in dependence on the radial pressure acting upon the tool inner wall 
of the pressing mold. 
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[0044] Fig. 4 shows the march of pressure in a pressing cycle during opening and 
subsequent closing of the pressing tool, wherein the stamping pressure is plotted in 
dependence on the radial pressure acting upon the tool inner wall. This again results in 
a hysteresis curve whose area is designated by MAI. As can be seen from the diagram, 
the stamping pressure is built up to a value of just above 20 MPa and then kept 
constant for a given period of time. During this time the radial pressure nevertheless 
increases up to a maximum value MP1. The pressure difference at constant stamping 
pressure is measured, with this measured value also being characteristic of the flow 
behaviour of the friction material mixture. 

[0045] In Fig. 5 the compressibility of the friction lining is plotted in dependence 
on the pressure difference MF1. It can be seen from the diagram that the measurement 
of the pressure difference MF1 of the radial pressure displays a satisfactory correlation 
to the compressibility of the friction lining. The correlation coefficient of the test series 
shown in Fig. 5 amounts to 0.6. Thus the pressure difference MF1 is also a suitable 
representative characteristic value. 

[0046] The radial pressure acting upon the tool inner wall results from the 
viscoelastic properties of the friction material mixture. The measurement of the radial 
pressure furnishes information on the flowability and the cross-linkage pattern of the 
compressed friction material mixture. These measurements allow conclusions to be 
drawn with regard to the resin content, the type of resin used, the homogeneity and 
the moisture degree of the friction material mixture such that a mixture control can be 
performed. When the radial pressure deviates from a given aimed value, the press 
control unit may e. g. change the venting phases between two pressing cycles of a 
pressing process. These venting phases are provided between at least two pressing 
cycles in the case of multi-stage pressing. 

[0047] By suitable arrangement of temperature sensors in the mold the energy 
consumption of the pressed part can be detected more accurately, and the measured 
values can be used for more precise heating control. Alternatively, the radiation heat of 
the friction lining ejected from the pressing mold can be measured, wherein the 
temperature value and the temperature distribution are a measure for the correct heat 
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transmission in the friction material mixture. These measured values, too, are suitable 
for carrying out a precise heating control. 

[0048] The dependence of the controlled variable on the representative character- 
istic value, as exemplary shown in Figs. 3 and 5, is stored in the press control unit as is 
the dependence of the representative characteristic value on one of the manipulated 
variables. If therefore a deviation with regard to the lining property as a controlled 
variable is detected, the press control unit can perform a control of the manipulated 
variables with the aid of algorithms which reflect the dependence of the representative 
characteristic value on the manipulated variables such that high reproducibility of the 
friction property can be obtained. 

[0049] Of course, a plurality of manipulated variables can be simultaneously 
changed to lead the representative characteristic value to a desired value. In this case 
multi-dimensional characteristic diagrams are stored in the press control unit, the 
characteristic diagrams including the dependence of the representative characteristic 
value on a plurality of manipulated variables thus allowing optimization of the pressing 
process. For the manipulated variables respective given adjustment spectra are 
specified such that the press control unit can optimize the pressing process by 
simultaneously controlling a plurality of manipulated variables without selecting any 
extreme values within the adjustment spectrum of the manipulated variables. 

[0050] Finally, it is also possible to permanently renew, in a learning cycle, the 
characteristic diagrams reflecting the dependence of the representative characteristic 
values on the manipulated variables by storing the measured values detected during 
the pressing process using a certain tool and a certain friction material mixture. 

[0051] The characteristic values SA1, SF1, SW1, ST1 and MAI, MF1 and MP1, 
respectively, shown in Figs. 2 and 4, relate to a first pressing cycle. These 
characteristic values of a first pressing cycle can be used individually or in combination 
with each other for press controlling purposes. It is however also possible to combine 
the characteristic values SA1 to SAn, SF1 to SFn, SW1 to SWn, MAI to MAn, MF1 to 
MFn, and MP1 to MPn of a plurality of pressing cycles in order to control the pressing 
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process. Preferably, the characteristic values obtained during each pressing cycle are 
directly used for correcting the manipulated variables used in the previous pressing 
cycle. 

[0052] The method allows operation of a press within the range of its capacity, 
reduction of the pressing times, reduction of the reject rate and simultaneous increase 
of the lining quality. An essential aspect is that variations in the friction lining mixture 
can be compensated for by the proposed process control. The method further allows a 
plurality of presses to be operated with the aid of a process control station. 
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CLAIMS 

What is claimed is: 

1. Method for manufacturing friction linings with or without intermediate layer by 
compressing the friction material mixture in a mold of a press during a pressing 
process comprising at least one pressing cycle, 

wherein a press control unit controls a plurality of manipulated variables 
individually or in combination with each other in order to attain a given lining 
property (controlled variable) of the friction linings, 
characterized in that 

at least one characteristic value representative of the lining property of the 
friction linings is measured during a first pressing cycle or a plurality of pressing 
cycles, and the manipulated variables are controlled in dependence on the at 
least one measured characteristic value of the current pressing cycle, the 
subsequent pressing cycles and/or the subsequent pressing processes. 

2. Method according to claim 1, characterized in that the path travelled by the 
pressing stamp, the stamping pressure, the pressing and venting times and the 
press temperature are used, individually or in combination with each other, as 
manipulated variables. 

3. Method according to claim 1 or 2, characterized in that the composition of the 
friction material mixture, in particular the resin content of the friction material 
mixture, and/or the quantity of the friction material mixture and/or the quantity 
of a friction material mixture forming the intermediate layer are used as 
additional manipulated variables. 

4. Method according to one of claims 1 to 3, characterized in that the characteristic 
value representative of the friction property of the friction linings is obtained 
from a hysteresis curve of one or a plurality of pressing cycles supplied by 
measurement of the stamping pressure in dependence on the path travelled by 
the pressing stamp. 
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5. Method according to claim 4, characterized in that the characteristic value is the 
area (SA1, SAn) of the hysteresis curve. 

6. Method according to claim 4, characterized in that the characteristic value is the 
flow path of the pressing stamp (SF1, SFn) after a given maximum stamping 
pressure has been reached. 

7. Method according to claim 4, characterized in that the characteristic value is the 
maximum value (SW1, SWn) of the stamp path. 

O 

q 8. Method according to claim 4, characterized in that the characteristic value is the 
ascending slope of the relief curve section (ST1, STn). 

rj 9. Method according to one of claims 1 to 3, characterized in that the characteristic 

s value representative of the lining property of the friction linings is obtained from 

O 

Ifj a hysteresis curve of one or a plurality of pressing cycles supplied by 

Si 

;4 measurement of the stamping pressure in dependence on the radial pressure 

p acting upon the tool inner wall of the pressing form. 

fU 

10. Method according to claim 9, characterized in that the characteristic value is the 
area (MAI, MAn) of the hysteresis curve. 

11. Method according to claim 9, characterized in that the characteristic value is the 
maximum value (MP1, MPn) of the radial pressure acting upon the tool inner 
wall of the mold. 



12. Method according to claim 9, characterized in that the characteristic value is the 
pressure difference (MF1, MFn) of the radial pressure acting upon the tool 
inner wall of the mold after a given maximum stamping pressure has been 
reached. 



13. 



Method according to claim 4 or 9, characterized in that the characteristic value is 
the ascending slope of a predetermined curve section of the hysteresis loop. 
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14. Method according to one of claims 9 to 13, characterized in that a predetermined 
pressure buildup and pressure reduction are controlled in terms of time by 
means of measurement of the actual pressing time, and measurement of the 
radial pressure acting upon the tool inner wall during the first pressing cycle or in 
each pressing cycle. 

15. Method according to claim 4 or 9, characterized in that the pressure buildup and 
the pressure relief of the hysteresis curve are controlled by time control of the 
stamp pressure such that the ascending slopes of the pressure-buildup curve and 
the pressure relief curve are almost identical. 



M 16. Method according to one of claims 1 to 15, characterized in that the energy 

yg consumption of the friction material mixture is measured by temperature 

S measurement in the press mold, and the temperature measuring signal controls 

SI the press temperature as a manipulated variable. 

g 

|j 17. Method according to one of claims 1 to 15, characterized in that the radiation 

G heat of the friction lining ejected after the pressing process is measured, and the 

K temperature measuring signal controls the press temperature as a manipulated 

i y 

variable. 



18. Method according to one of claims 1 to 15, characterized in that the electrical 
heating capacity of the press is measured, and the measuring signal controls the 
press temperature as a manipulated variable. 



19. Method according to one of claims 1 to 18, characterized in that the 
compressibility, the density, the moduli of elasticity in the three space 
coordinates, the dimensions of the friction lining or a combination of the 
aforementioned (lining properties) are used as controlled variable. 



20. 



Application of the method according to one of claims 1 to 19 as a method for 
testing friction lining mixtures. 



Abstract 



Method for manufacturing friction linings 



In a method for manufacturing friction linings with or without an intermediate layer by 
compressing the friction material mixtures in a mold of a press during a pressing 
process comprising at least one pressing cycle, wherein a press control unit controls a 
plurality of manipulated variables individually or in combination with each other to 
attain a given lining property (controlled variable) of the friction linings, it is provided 
H> that at least one characteristic value representative of the lining property of the friction 
K linings is measured in a first pressing cycle or in a plurality of pressing cycles, and that 
the manipulated variables are controlled in dependence on the at least one measured 

yQ 

H characteristic value of the current pressing cycle, the subsequent pressing cycles 
J*j and/or the subsequent pressing processes. 

s 

b 

IH 
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